INTRODUCTION
In prosthetic and orthodontic diagnosis and treatment, it is important to acquire information on the dentition such as the morphology of each tooth, the form of the dental arch and the occlusal curvature, and the occlusal condition of the upper and lower jaws including the incisors and molars1-4).
We have developed a non-contact three-dimensional measurement system to measure the dental cast precisely5-7). In order to clarify the morphological characteristics of dentitions with normal occlusion, dental casts have been measured with this system, and analyses of their dental arch and occlusal curvature were accomplished by our original analysis software8). In this system, the precision of measurement was sufficient, but the time for measurement was considered to be too long. For example, it took about 6 hours to measure one dental cast since a point laser was used as the light source. It was impractical to routinely measure many clinical models.
At present, we intend to extend this study towards clinical application and ana-lyze dentitions with malocclusion. For this purpose, the time-consuming system with a point laser is disadvantageous, and furthermore, the small measurement depth of only 10mm is insufficient to measure the soft organic parts of dental casts with malocclusion. Accordingly, development of a new non-contact measurement system by means of a line laser and CCD camera was attempted to enable rapid measurement with a large measurement depth and high accuracy.
In the present system, sub-pixel processing was applied to improve the accuracy of measurement.
The practical advantages of this system were examined by measuring a dental cast with malocclusion, and recognition of the characteristic points such as apexes of molar cusps was also attempted.
MATERIALS AND METHODS
System composition for high speed measurement A photograph of the new measurement system is shown in Fig. 1 . This system adopted the light-stripe method, and is composed of a point laser light source (HL6712G, HITACHI Ltd, Tokyo, Japan), an optical assembly with a cylindrical lens (LIGHT PEN, RODENSTOCK, Munich, Germany), CCD camera (CV-730, PROTEC JAPAN CORP., Yokohama, Japan), a dental cast driving system which was remodeled from a computer-controlled three-axis modeling machine (CAMM-3, Roland D. G. Co. Ltd., Hamamatsu, Japan), and an image processing board (CT-3000A, CYBERTEK, Osaka, Japan). Fig. 2 shows a schema of the measurement method. The line laser was generated 
